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Estimates were made of the effects of school lunch 
participation and various socioeconomic, anthropometric, and 
psychological variables on the consumption of 20 food items by 8- to 
12-year-old children. The study sample consisted of 845 school 
children in the State of Washington, stratified by ethnic group and 
by poverty level so that it contained a higher proportion of Black, 
Mexican American, and bwxow-poverty children than existed in the 
state. The sample consisted of 436 White, 215 Bla<. <, and 1^4 Mexican 
American children. Explanatory variables examined included height and 
weight of the child, household size, income, assets, ethnic group, 
age, sex, food attitudes, geographic origin, nutritional concern and 
basic need level of the person in the household responsible for food 
preparation, whether or not the child had breakfast, and geographic 
location within the State of Washington. Children fully participating 
in the lunch program had a higher consumption of fluid milk, mixed 
dishes, canned vegetables, fats and oils, and sauces and toppings 
than nonparticipants. Full participants had a lower consumption of 
fresh fruit, bread and rolls, aud cooked cereal. The question of 
whether these differences stem from school lurch participation or 
whether they stem from inherent differences in food consumption was 
examined. (JHZ) 



ED 290 586 

AUTHOR 
TITLE 



INSTITUTION 

REPORT NO 
PUB DATE 
NOTE 

PUB TYPE 

EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 
ABSTRACT 



*************************** 

* Reproductions supplied by EDRS are the best that can be made * 

* from the original document. * 
'^x******************** *************************** x************y ****** 



ERLC 




'o 
ERIC 



Djyid W.Price 
Dorothy Z, Price 

College of Agriculture 
Research Center 
W/bshington State University 

XB0912 1S62 




"PCRMISSION TO RF.PRODUCE THIS 
MATERIAL HAG BEFN GRANTEC BY 



-i 



U.S DEPARTMENT OF EDl'CA ^jr^N 

Offtce fcducflito* ai Resea'cn an<j irnprove » «nt 

ZATIONAL RESOURCES INFORM, ^lON 
CENTER RIO 
4 do( ument htKZ be'»'i fCp'Otitjcd as 
rece.ved from the perion cc )fganization 
cnginating it 
' ' Mif.or changes ha"e »')eer» rrarte to imprcve 
renroductton quahty 



TO THfc eOUCATlONAL i^ESOi CES 
INFORMATION CENTER (ERIC)/' 



Pofits v»ewo' opinions stated in this docu 
ment t>(» not .MCesMnly represent offioal 
OERJ posttion Of poJicy 



BEST COPY AVAILABLE 



Contents 



Introduction .... i 

The Sample ... . ..... 1 

Types of Foods SHected 2 

Justification of -^explanatory Variables 2 

School Lunch Participation 2 

Lack of Breakfast 3 

Age, Sex, and Height 3 

Geographic Area within the State 3 

Ethnic Group 4 

Geographic Origin ... 4 

Nutritional Concern of Parents 4 

Basic Need Levels 4 

F nanciai Well-Being 5 

Household Size 5 

Occupation 6 

Food Attitudes of Child 6 

Results - . , 6 

Selectivity Bias 6 

School Lunch Participation 6 

Lack of Breakfast ... 9 

Age, Sex, and Height 9 

Geographic Area within the State 9 

Ethnic Group 10 

Geographic Origin 10 

Nutritional Concern of Parents 1 1 

Basic Need Levels 1 1 

Financial Well-Being 1 1 

Household Size 12 

Occupation 1 2 

Food Attitudes of the Child 12 

Summary 1 2 

Literature Cited M 

Tables and Appendix 15 



3 



The Effects of School Lunch Participation, 
Socioeconomic and Psychological Variables 
on Food Consumption of School Children 

by David W,, Pricet Professof of Agricultural Economics, and 
Dorothy Z. Price, Professor and Chairman of Child and Family Studies, Washington State University 



Introduction 

The school lunch program has been defended as a 
means of improving the nutritional well-being and r^*- 
ducing hunger of school children. The Federal Govern- 
ment has for a number of years subsidized sch(X)l 
distrias that have feeding programs which comply with 
Federal regulations. 

During 1978 over 26 million children participated 
in the National School Lunch Program. Within those 
schoois participating in the program, 60% of the stu- 
dents ponicipated in the program. Annual Federal cost 
of the school lunch program was $1.8 billion (19). 
Thus, it is important to know how this program affeas 
food consumption of the panicipants. 

Price et al, have examined the effects of school lunch 
participadon on the nutrient intake of children in Wash- 
ington State (6, 8). They found nutrient intake to be 
higher for panicipants than nonpanicipants or partial 
participants for five of ten nutrients while nonportic'- 
ponts had significamly higher intakes of iron. Partial 
participants had significantly lower intakes of energy 
and thiamin than did either full participants or non- 
participants. Children from the single nonporticipat. g 
district had higher intakes of protein, calcium, phos- 
phorous, and riboflavin than did children from other 
districts. The lower intakes of parrial participants and 
the higher intakes of children from the nonporticipating 
district were not explained satisfactorily. 

A study of the consumption of specific foods should 
reveal which items are either posirively or negatively 
affeaed by r.hool lunch panic* ^rion. In addition, 
analyses of the consumption of specific foods should re- 
veal information concerning the effeas of other im* 
portant variables affecting consumption. In this study 
numerous socioeconomic variables were measured as 
well as height and weight of the child. These included 
household size, income, assets, ethnic group, age, sex, 
food attitudes, height of the child, geographic origin, 
nutritional concern, and basic need level of the person 
in the household responsible for food preparation, 
whether or not the child had breakfast, and geographic 
location within the state of Washington (tab' 1). 
These variables are of interest in thtir own right but 



when Included in a regression model they also serve as 
control variables when analyzing the effects of school 
lunch panicipation. Tlie effects of some of these vari- 
ables such as basic need levels and assets on food con- 
sumption are not well established.* Previoi;s analyses of 
the same da .a have shown the effects on household food 
expenditures (10, 21). This study gives an opportunity 
to examine the effects of several variables on food con- 
sumption of children. 

The Sample 

The sample consists of 845 school children ages 8-12 
years.^ The sample was stratified by ethnic group and by 
poverty level so that it contains a higher proportion of 
Black, Mexican American, and below poverty children 
than exists in the state of Washington. The sample, 
therefore, coasists of 436 White, 215 Black, and 194 
Mexican-American children. 

Data were collected during the spring of the 1971-72 
school year and throughout the 1972-73 school year. 
The sampling process consisted of three steps: (1) 
selecring school districts, (2) selecting schooL within 
the district, and (3) selecting children within the 
schools. The school distrias were selected by first strati- 
fying l*y district size and by geographic area. Weights 
for each stratum were proportional to the state's school 
popuiarion in each stratum. Districts within each strat- 
um were drawn by probability sampling with higher 
probabi lines given to districts with significant numbers 
of BlacL and Mexican-American children 

Schools within districts were drawn with the help 
of school district personnel with higher probabilities 
given CO schools with significant numbers of Blacks 
and/or Mexican Americans. Children in selected schools 
were stratified into 1 2 groups. The strata vere the three 
ethnic groups, the nvo poverty levels ?nd participants 
and nonparticipants in the school lunch program. Sub- 
jects were drawn at random from the 1 2 groups. 
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The sample does not include Orientals or American 
Indians. In Oaober of 1972 they represented 1.5% and 
1.7% of the state's school population respectively (13). 
The sample also excluded districts with fewer than 100 
students. These distrias accounted for 3.4% of the 
states white school population, 1.8% of the Mexican- 
American children and .01% of the Black chili-ea For 
a more complete descriptioa of the sample see Price 
and West (7). 

Types of Foods Selected 

The dependent variables consisted of the quantity 
of specific food items consumed by the child as meas- 
ured by three 24-hour recalls."^ Procedures for collecting 
the 24-hour rec?.ll data were de-/eloped by Genevieve E 
Sfheicr. For a more complete description of these pro- 
cedures see Chapter VI (6). The recalls were made on 
different days of the week with one recall being made 
on Monday morning.^ Thus, the food consumed by the 
child on the weekend is represented. Recalls were also 
spaced at different times of the month to prevent differ- 
ences due to pay period. 

Prior to weekday recalls interviewers recorded the 
amount the child ate at the school lunch. Portions of 
the foods served at the school were weighed and the 
amounts tra led or wasted were estimated by observers 
posted in rhe lunch room. School lunch consumption 
was, therefore, close to actual intake and was not recall 
data. Photographs of the school lunch v/ere used by 
interviewers as reference points for identificatioti and 
quantification of the foods consumed. There were ^0 
food models available to each interviewer to aid in esti- 
mating quantities consumed. Studies by Madden, Good- 
man, and Guthrie (5), and by Greger and Etnyre (3) 
show potential errors in recalling amounrs of certain 
types of foods. It is not known how much of this type 
of error is prevalent in this study. It is believed that the 
school lunch reference point, the food models, and the 
probing technique have minimized such errors. 

Socioeconomic data were collectej by household 
interview with the person in charge of food preparation. 
(Further details on interviews and p'ocedures are given 
in Pr'ce et al. ^6).) 

The total number of food items consumed by the 
sample is relatively large. To reduce the number nnd 
to minimize the statistical problem inherent in esti- 
mating coefficients when a large proportion of the 
dependent variable consists of zero consumption, com- 
binations of items were made and estimates were made 
for only ihose items with a relatively low proportion 
of nonconsumers. 

The basic problem of zero observation is as follows. 



In a survey such as this with three 24-hour recalls, zero 
consumption can be initially divided into two cate- 
gories: (1) the item is consumed but was not con- 
sumed in the 3-day period because of chance; (2) the 
item is never consumed. The first category gives no 
problem of inherent bias in the estimates of the co- 
efficients if the zero observations are included (14). 
Nonconsumption is a random event. In the case where 
the item is never consumed, techniques such as Tobit 
analysis are required (13). With the analysis of major 
food categories, most of the nonconsumption should be 
due to chance. Therefore, ordinary least squares was 
used in this analysis. 

There were 48 categories of foods used by nutri- 
tionists on this project (see appendix table A). For the 
purpose of this analysis 16 of these items were selected 
(table 2). Additionally, four combinations of items 
were made. The major dairy products, cheese, ice cream, 
and fluid milk were aggregated as expenditures by using 
the January 1973 Seattle retail prices (18). All meat 
items were aggregated by simply summing grams of 
consumption. The same was done for vegetables with 
the exception that dried vegetables were excluded. 
Fruits were likewise summed with dried fruits first 
being multiplied by a factor of 43 to place them on 
a fresh equivalent basis. This factor of 4.3 is an approx- 
imation for the conversion for commonly consumed 
dried fruit. See Conversion Factors (17). The other 16 
depen^'ent variables were mainly those with the lowest 
percentages with zero consumptin. 

Justification 
of Explanatory Variables 

School Lun;h Participation 

Six variables specifying the effects of participation 
in the school lunch program were hypothesized for this 
study (table 1). Lunch participation was divided into 
three categories nonparticipants, partial participants, 
and full participants If the lunch affects consumption 
of a given food item and if no nonlinearities exist, 
partial participants should consume a quantity midvav 
between full participants and nonparticipants. Previous 
analysis of the data with nutrient intake as the depend- 
ent variable found a nonlinear relationship with partial 
participants having the smallest amounts of intake of 
the three groups. This study explores this in greater de- 
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tail by examining specific food items and by using two 
interaction variables: female full participant and female 
partial participant. l*his will indicate differences be- 
tween male and female lunch participation and in 
particular explore the question of whether the above 
nonlinear ity in participation occurs among both males 
and females. 

The final variable specifying participation was the 
aonparticipating district. These children were identified 
as being separate from other nonparticipating children 
in order to analyze the two types of selectivity bias sub- 
sequently discussed. If no releaivity bias exists and if the 
same alternative food sources, such as the special milk 
and vending machines, are available to nonparricipants 
in participating districts as are available to students in 
nonparticipating districts, nonparticipants should gen- 
erally consume the same types and quantities of food. 

One additional aspect of the sample with respect to 
selectivity bias should be discussed. In the participating 
districts there were almost lo children eligible for the 
free or reduced price lunci who did not participate 
fully in the lunch program. Therefore, nearly all below 
poverty nonparticipants were in the nonparticipating 
district. Since the previous research on nutrient intake 
with this sample showed no significant relationships 
with income, little difference in consumption between 
children of higl; and low »ncome groups would be ex- 
pected. Therefore, no inreracrion terms with income 
and lunch participation were included. Additionally, 
interaction terms between tlie two ethnic groups and 
participation were tried. Neither variable showed sig- 
nificant effects on consumption. Since the Mexican- 
American children -generally came froiii relatively poor 
households one w( uld expect no significant etfects 
from an income-participation interaction term. 

School lunch participation was hypothesized to in- 
crease consumption of those iteirs commonly servetl in 
the school lunch and to decrease consumption of those 
items usually brought in the alternative sack lunch. 
Indirect effects were also hypothesized. That is, school 
lunch participation was hypothesized to decrease the 
consumption of snack items because rhe child would 
not be as hungry in periods of the day when snacks 
are usually consumed. 

Lack of Breakfast 

Children coming to sch'X)l without breakfast were 
hypothesized to have a lower consumption of those 
items usually eaten at breakfast. It was also hypothe- 
sized that they would have a higher consumption of 
non-breakfast items to make up for the missed meal 
Lack of breakfast was measured by hours of fasting 
recorded on a morning interview with the child. 



Age, Sex, and Height 

The age, sex, and size of the child would be expect- 
ed to affect consumption of various items Older chil- 
dren would be expected to eat more of most items. As 
children grow older, however, tasres change so that 
consumption of some items may not change or even 
decrease. A previous study showed a decre.ised prefer- 
ence for "kid-type" food as the child grows older (9). 
The same study showed differences in preference by 
sex of the child. The study on nutrient intake snowed 
females to consume less of most nutrients. Therefore, the 
female is sypothesized to consume less of most iterns but 
to have different preferences which may result in highe* 
consumption of some of the low calorie focxls such as 
many of the fresh fruits. 

Two variables were available to specify the size of 
the child relative to his/her age and sex: height as a 
percentage of standard for age, and weight as a per- 
centage of standard for height and age. It was hypothe- 
sized that the taller and heavier the child, the larger 
the food consumption. Weight as a percentage of 
standard was not significant at the .05 level for any of 
the food iteijs so was dropped from the model. This 
lack of relationship presumably occurs because the 
heavier child may be attempting to lose weight or be- 
cause the heavier weight is due to causes other than a 
larger intake of food. 

Geographic Area within the State 

Five geographic areas within the state of Washing- 
ton were formed for the purpose of this analysis ( table 
1.) The state was first divided into three areas — Eastern, 
Central, and Western Washington. These areas differ 
with respect to both climate and population density. 
Central and Eastern Washington are both drier with 
cooler winters and warmer summers than Western 
Washingtori. They are also generally more rural in 
character. Due to the larger sample in Western Wash- 
intoa, the area was broken down into three sub-areas: 
central city, suburban, and rural. These breakdowns, of 
course, reflect niral-urban diff'-rences Consumption in 
the various geographic areas may also be affected by 
proximity to locally grown farm pnxiuas. Rural West- 
ern Washington is a dairy area Central Wasliington pro- 
duces substantial quantities of fruits and vegetables. 
Eastern W .shington is primarily a wheat-pea-live5t(x:k 
area It was hypothesized that consumption of locally 
produced farm products would be higher than con- 
sumption of these products in other i-as. This was 
hypothesized to be due to the lower cost, greater avail- 
ability, and greater exposure to local promotional efforts 
for fhese pnxlucts. It is difficult to hypothesize the 
causality for urban-rural differences or for climatic 
differences People generally eat ' lighter" fo(xls. with 
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more fruits and salads, in warmer weather than in cold 
weather. It has been traditionally hypothesized that 
rural areas consume more of the "heavier" foods such 
as meat and potatoes than the central city cr the sub- 
urbs. These rural-urban differences may be disappearing 
as mechanization takes place and as the sociological 
differences between areas becomes less. To summarize, 
children from rural areas are hypothesized to consume 
less fruits, but more meat and grain products th n their 
city counter parts.' The effect of climate on consump- 
tion in these five areas cannot be hypothesized. 

Ethnic Group 

A previous study has shown food patterns of the 
households of the children in this sample to differ by 
ethnic group (11). A much larger proportion of Mexi- 
can-American households serve the traditional Mexican 
dishes, such as tacos, enchiladas, and refried beans than 
other households. Similarly, a higher proportion of 
Black households serve "soul" foods such as collards, 
sweet potatoes, and ham hocks. Thus, foods that have 
been traditional with certain ethnic groups are still 
more commonly served among these groups. Blacks 
additionally are hypothesized to consume less milk 
than Whites because of such things as custom, lactose 
intolerance, or the publicity associated with lactose 
intolerance. With respect to this study, it was hypothe- 
sized that Black children consume less fluid milk than 
others and that Mexican- American children consume 
less meat than others The reason for the latter hypothe- 
sis is the substitution of meat for beans ?niong Mexican- 
American households. 

Geographic Origin 

The geographic area in which the person in charge 
of food preparation was raised was hypothesized to 
affect household food patterns. In this sample just over 
509?^ were raised m the Western United States (table 
1). Important numbers were also raised in th-* South- 
east and the combined areas of the Northeast r Cen- 
tral United States. According to the 1965 USDA Food 
consumption survey (16), households in the South- 
eastern United States had lower consumption of dairy 
products and fresh fruit but a higher consumption of 
fats and oils, fresh vegetables, sugars and sweets, and 
flour and cereal than households in the West. Accord- 
ing to the same source, consumption of dairy products 
was higher in both the Northeast and North Central 
areas of the United States than in the West, while meat 
consumption was higher in the North Central states than 
in the West. Under the hypothesis that persons retain 
at least some of the food patterns where rhey were 
raised, it was hypothesized that the above differences 
would occur in the consumption of Washington school 
children. 



Nutritional Concern of Parents 

The nutritional concern of the mother or person in 
charge of household food preparation was not measured 
directly, but there were two variables acting as proxy 
variables for this concern: the education of the female 
head, and whether or not the child was taking a mul- 
tiple vitamin supplement. Nutritional knowledge was 
hypothesized to be positively correlated with tne general 
educational levels of the female head. Additionally, 
changes in the educational level alter the social situa- 
tions ro which the individual is exposed. These may 
affect food patterns. Whether or not the child takes a 
multiple vitamin supplement was hypothesized to 
measure the mothers nutritional concern for the child. 
There is a school of thought that says it is better to eat 
the proper foods and not take vitamin supplements, 
i.e., a mother could be highly concerned with the nutri- 
tional well-being of the child without the child taking 
supplements. This hypothesis, thus, needs ro be modi- 
fied to express the mother's concern for nutritional 
well-being when the mother considers vitamin supple- 
ments to enhance nutritional well -being- 
Basic Need Levels 

Basic need levels of the person in charge of food 
preparation were hypothesized to affect 'household food 
patterns. The effect of social and psychological factors 
on consumption patterns has bng been recognized. 
Consumer expenditures, as all behavior, are motivated 
by needs. Self -actualization theory views all behavior 
as motivated by a progressive level of needs (2, 4). 
These need levels progress from basic, deficiency needs 
up through higher, growth-oriented needs. 

The five need levels in terms of ranking from the 
most basic to the highest level are ( 1 ) physiological, 
(2) safety and security, (3) love and belonging, (4) 
self-esteem, and (5) self -actualization. Psysiological 
needs include basic biological needs for food, drink, etc. 
These needs are least significant to many, but no: all, 
people in our society since they are often satisfied to a 
fairly high level. Safety or security relate to the preser- 
vation of the "status mo" and are reflected by a great 
desire for protection, order, and structure. The need 
for love and belonging ii.cljdes si!^h specific, as the 
desire for an intimate relationship with another person, 
foi acceptance as a member of an organized groip, 
and for a familiar environment. SeK esteem is a two- 
part need consistmg of respect from others and self- 

'Tht' (htidrcn in rural Ccniral Washington wnuM Sc 
lu(v)t!Kst/cd ('» consume less fruil (h.m others bet a use thty 
arc in rura' areas but more than <»thc'rs bcuiusc thc> are in 
a frujt .erowjnt; .jrca It is not a prio.-j kno\\n \\huh cffcu 
js stron^jer 



respect. One receives many indications from other 
people of resperr, admiration, and value. Once a given 
level of respect has been received, one can move to 
an internally based respect. The final need, self-actuali- 
zation, is a unique, highly personalized type of need. A 
person operating accoring to this need feels tree to live 
according to his or her own dictates. This type of person 
who is highly creative, unafraid of change and willing 
and eager to take risks is likely .notivated by the need 
for self-actualization. It is hypothesized that consump- 
tion of simple, basic foods will satisfy the most basic 
need, the physiological needs. A higher value for this 
need will be positively correlated with consumption of 
basic foods. A related study using the same household 
data as this study showed food expenditures to be posi- 
tively related to physiological need (20). 

Since foods can represent a variety of factors to 
individuals, the specific food items consumed can be 
related to any need level. Cultural factors, ethnic back- 
ground, geographical origin, and early family life style 
can combine to associate certain foods or food patterns 
with certain need levels. This indicates that variables 
in which need levels interact with the above variables 
should be specified. Little empirical analysis has been 
carried out specifying the relationship between need 
levels and food consumption. Therefore, for the sake 
of simplicity, no such interaction terms were included 
in this analysis. 

A high consumption of familiar (oods was hypothe- 
sized to be positively related to a high security need. 
Foods associated with gatherings of family and friends 
would be important to those with a high need for 
belonging. Those who re at a high self-esteem level 
would want prestige or status foods. Finally, it was hy- 
pothesized that individuals at a high self-actualization 
level would be indured to try new foods and use a 
greater variety of foods. A previous study with the same 
household data showed the number of fruits and vege- 
tables served to be positively related to self-actuilazation 
need (10) 

Financial Well-Being 

Income has traditionally been hypothesized to posi- 
tively affect the higher priced foixh, have little or no 
effect on the metiium priced f(xxls and have a negative 
affect on the least expensive fo(xis. The analysis of the 
relationship between income and nutrient intake of the 
child with this data showed little relat kinship with in- 
come (8). However, smce nutrients come from many 
sources, any income effect may have . cen "washed :)iit." 
This analysis did, however, show some relationships be- 
tween liquid assets and intake of certain nutrients. 

Another relatecl study using this same household 
data showed the assets to he significantly related to 



fo<xl expenditures Likewise, income was positively ic- 
lated bur with a low inrome elasricuy Ol M9i A 
related study on the t)pes and variety of fruits and vege- 
tables served in the home sliowci.i liquid assets to affect 
many more items than current income which was a 
relatively weak explanatory variable (10). 

Jean Crockett posits that the asset-expenditure effect 
varies with the ratio of the household's actual to desired 
holdings of assets ( 1 ). Households whose actual le\'el of 
assets meet or exceed desired levels have a high pro- 
pensity to consume from assets. In any empirical analy- 
sis it ' i, therefore, essential to hold the desire to ac 
cumulate assets constant. In this study only households 
with sch(H)l aged children are included This holds the 
stage in the life cycle constant. It will be argued that 
families in the same stage of life cycle should have to 
some degree a similar desire to accumulate wealth. 
That is, they are in the same life cycle stage relative 
to the need to accumulate assets for retirement, chil- 
dren's education, etc Desires to accumulate assets should 
therefore be relatively constant in contrast to a sample 
that included young married couples who may be ac- 
cumulating assets for a house purchase, older families 
without children and nearing retirement age, and re- 
tired couples who may be using accumulated assLts as 
an important source of income* 

Household Size 

Household size may affect fcxxi consumption in more 
than one way. First, larger households generally have 
lower incomes on a unit equivalent basis than do smaller 
households In this study, income and assets were placed 
on a per adult equivalent basis which should, if the 
spexrification is correct, nullify this effect The second 
effect is on the t} le of fotxi served. Larger households 
can more efficiently utilize different types of foods 
than can smaller households Large roasts are an ex- 
ample Third, menu selection mA) be different for the 
larger household because of the niiirihcr of personal 
fo(Ki preferences to be considered Two opposing effects 
may Ixr hyjx)thesi/cxl Father the larger household may 
serve less variety since only a limited niiniiier of itenr^ 
satisfy everyone's preference, or the wider variety of 
individual preferences may lead to a wider variety of 
f<K)ds served 

A related study hus shown rhat the larger households 
serve a wkk-r variety of fruit aiid vegetable items than 
do smdler households w hich gives tretience to :he latter 
hypothesis ( 10) Another related study showed that 
f(M)d expendiaires were negatively affected by house- 
)M si/e even though expenditures wer elated on an 
adult-equivalent basis, and economies of si/e found in 
the 1955 USDA h()useh(»ld survc) were incorporated 
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into the scales (19). It was hypothesized that econo- 
mies of this size in addition to those specified were 
prevalent among this sample. Such economies may be 
the result of such things as less food waste and econo- 
mies of size in addition to those specified were 
affect the consumption of the child. If food is less 
available in the larger household, however, or if parents 
pay less attention to the child, and consequently the 
youngster chooses to eat less in the larger household, 
consumption could be negatively related to household 
size. 

Occupation 

In the related study of the nutrient intake (8) cf 
the child, the only occupational grouping found to af- 
fects intake significantly, was the Armed Forces. li was 
not known why intakes of this group were higher. It was 
conjectured that the amount of physical activities of the 
children or eating habits learned in Army mess halls 
that carried over to the household were responsible. 
The other major occupational groups (white collar, 
blue collar, service, unemployed) were tried in an 
earlier model explaining consumption of individual 
food items but were dropped because of lack of any 
significant relationships. 

Food Attitudes of Child 

One final variable, the number of foods the child 
was unwilling to try, was included in the model. This 
variable was formed from a food preference instrument 
administered to the child. It included 21 fruits and 
vegetables, 17 milk and milk products, and 20 assorted 
foods frequently served in school lunches. For mere de- 
tails, see Price and Price (12). Vegetables were one of 
the most common items that the child was unwilling to 
try. Other items the children frequently were unwilling 
to try, such as buttermilk, were not in the l«*st of de 
pendent variables for this study. Therefore, this variable 
was included only in the three vegetable models. This 
variable is an indicator of the absolute preference for 
a number of vegetables as well as an indicator of the 
variety of vegetables the child is willing to eat A neg- 
ative relationship between the quantities of vegetables 
consumed and the number of foods the child was un- 
willing ro try would be expected. 

Results 

For ease of interpretation, results are expressed as 
the percentage change in the dependent variable per 
unit change in the explanatory va-iable (table 3). More 
specifically, it is the linear regression coefficient divided 
by the mean of ..le dependent variable. Since household 
size, income, and liquid assets are expressed as loga- 
rithms, these coefficients arc elasticities at the mean 
levels of the dependent variables. 



R- values were not particularly high, ranging from 
154 for J tiry products to .046 for sausages and luncheon 
meats. The F values for the equations were significant 
at the 01 level for all moc^els except sausage and lunch- 
eon meat which was significant at the 05 level. 

Selectivity is 

One of the problems associated with the analysis 
of policy effects is selectivity bias. In this case it is pos- 
sible that nonparricipating children differ from par- 
ticipating children in ways other than school lunch 
participation. For example, if children who like to eat. 
and consequendy eat more, participate in the school 
lunch program, while those who eat less do not, there 
would be selectivity bias in determining the effect of 
school lunch participation on consumption. One way to 
control for selectivity bias is to include in the model 
all important variables affecting consumptioa To avoid 
selectivity bias, all variables affeaing consumption are 
not needed, '>ut those affecnng both consumption and 
participation in the program are needed. If, for example, 
older children are less likely to participate in the lunch 
program, a model that excluded age of child woulu lead 
to the result that the effecf^ of the lunch program are 
smaller than they actually are since the older child con- 
sumes more food. The large number of variables included 
in this study helps to minimize selectivity bias, but 
there is no way of determining if selectivity bias still 
substantially affects the results. 

One possible way to avoid the aforementioned se- 
lectivity bias is to select school districts that do not par- 
ticipate in the school lunch program and con^pare con- 
sumption with districts that do participate. In order to 
do so, the participation rate for the nonparticipating 
district would have to be assumed.: This could be done 
by using participation rates for comparable districts. 

It is possible, howeve' that this procedure will in- 
troduce a second type or selectivity bias. That is, it is 
possible that the district does not participate in the lunch 
program because the children in that district are par- 
ticularly well fed. 

This study includes students that do not participate 
in the lunch program fiom both participating and non- 
participating districts. Comparisons will be made in an 
attempt to delineate the effects of participation in the 
lunch program on the consumption of specific f(xxl 
items 

School Lunch Participation 

Full participants in the lunch program had signifi- 
cantly higher consumption of fluid milk, dairy products, 
mixed dishes, canned vegetables, fats and oi!s, and sauces 
and toppings than did children not participating in the 
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lunch piogram (v^Je 3). Nonparticipants had signifi- 
cantly higher consumption of fresh fruit, all fruit, bread 
and rolls, and cooked cereal than did full participants. 
The higher co.isumption of mixed dishes, canned veg-j 
etables, and sauces and toppings by the full participants 
and the lower consumption of bread and rolls is very 
likely due to the difference between the common sack 
lunch and the school lunch. The sack lunch usualh' con- 
sists of sandwiches while the school lunches frequently 
contain canned vegetables, mixed dishes, and dishes with 
sauces and toppings. To examine the effects of school 
lunch participation more thoroughly, results should be 
viewed in light of the types of selectivity bias dis- 
cussed above. 

G>nsider the possibilities: student selectivity bias, 
distria selectivity bias, and no selectivity bias. Student 
selectivity bias can be further divided into three types: 
(1) the partial participating males being diffeient than 
other students; (2) the partial participating females 
being different from other students; and (?) the full 
participants being different from others. 

First consider the partial participants. If this group 
is like the group of full participants and nonparticipants 
in every way except lunch participation, consumption of 
items affected by the school lunch should be halfway 
between that by full participants and nonpanici pants. 
There should be no difference in the consumption of 
other items. Examination of tables 4 and 5 show this 
is not the case. In most cases the consumption by male 
partial participants is either close to that of nonpartici- 
pants or close to that of full participants. Thus there is 
a strong indication of selectivity bias when using this 
group to analyze the effects of the school lunch program. 
Additionally, the results show the female partial partici- 
pant to He different than her male counterpart. She more 
nearly fits the hypothesis that her consumption is inter- 
mediate between full participants and nonf)articif>ants 

If the type of selectivity bias exists in which full 
partici{>anis h?ve different food consumption {>atterns 
than nonparticipants, and no district selectivity bias 
exists, food consump:ion by students in the nonpartici- 
f>ating district should be about midway between full 
participants and nonparticipants That is, about one- 
half of this age school children [participate in the lunch 
program. If for some reason, other than lunch participa- 
tion, food consumption berv/een participants and non- 
participants differs a group without access to the school 
lunch should consume an amount equal to the average 
of participants and nonparticipants. 

To proceed with the analysis, each commcxiity which 
has a significant regression coefficient at the .05 level 
or less with one of the school luncii participation vari- 
ables will be considered. 



Fluid milk and dairy pnxiuct consumption is higher 
among full participants and students from the noiipar- 
ticipatmg district than it is among nonparticipants Q)n- 
sumption by female partial participants is similar to 
that of full female participants while consumption by 
male partial participants is similar to male nonpartici- 
pants. Since dairy product consumption is dominated by 
fluid milk, only fluid milk consumption will be consid- 
ered. Unlike other foods served in the schcx)l Ijnch, 
fluid milk is also available to nonparticif)ants. The non- 
participating district had the special milk program. 
Thus, without selectivity bias one would expect equal 
consumption among the various types of students An- 
other hypothesis is that milk is not as readily available 
to the nonparticiprant because of the nuisance value or 
some social stigma of obtaining the milk. To be a valid 
hypothesis, this nuisance value and or social stigma 
would not prevail in the nonf>artici {mating district unless 
there were also a district selectivity bias. The examina- 
tion of the other types of fo<xis and the fact that there 
are geographic differences within Washington suggests 
that district selectivity bias does exist for this nonpar- 
ticipating district. Before reaching a conclusion whether 
the lower consumption of nonparticipants is selectivity 
bias or the nature of the lunch program, the effects of 
program participation on other f(xxl items will be ex- 
amined. 

Mixed dishes show a higher consumption for par- 
ticif>ants than nonparticif)ants Consumption by female 
f>artial particijjants is about midway between female 
f)articif)ants and female nonf)articipants This evidence 
anc the fact that mixed dishes are frequently served in 
the school lunch suggests that the difference is due to the 
lunch program. Consumption of mixed dishes in the 
nonf)articipating district is too high to be consistent 
with this conclusion. The district selectivity bias argu- 
ment must be evoked if this conclusion is to be valid 
The fact that significant geographic differences do exist 
gives some credence to the district selecti\ity bias argu- 
ment 

The results for canned vegetables raise s()me ques- 
tion as to whether their consumption is increased by 
{participation in the school lunch program. First, full 
participants differ significantly from nonparticipants 
only at ^he 10 level. Female partial participants are 
slightly but not significantly lower than female non- 
particif)ants. The significantly lower consumption of 
the students from the nonparticipating district is con- 
sistent only with district selectivity bias 

The consumption of fresh fruit wa^ significantly 
\ower for lunch participants than for nonparticipants 
Since this item is commonly servctl in the school lunch 
and frequently brought from home in the sack lunch. 
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the finding is of particular importance. The consumption 
by the female partial participants and that of the students 
from the non participating district (after being corrected 
for geographic area) both support the finding of the 
lunch being the cause of the lower fresh fruit consump- 
tion (table 4), The results suggest that student selec- 
tivity bias is not prevalent. 

The results for all fruit are similar to those for 
fresh fruit with the exception that the female pt*rtial 
participant's consumption is equal to thac of the female 
full participant. The case against selectivity bias is 
not as strong as it is for fresh fruit since consumption 
(corrected for geographic area) by the students from 
the noiiparticipating district was lower than for non- 
pr,rticipants (table 4) 

The consumption of bread and rolls fits the hy- 
pothesis th?t if is lowered by participation in the school 
lunch. The consumption of bread and rolls by full par-, 
ticipants IS significantly lower than that by nonpartici- 
txtnts. The consumption of bread amd rolls by the female 
participants is between female full porticioants and 
female nonpanicipants, and the consumption by the 
children in the non participating district is equal to that 
for nonpartici pants (after be'*-'g corrected for geographic 
differences) 

The lower consumption of cooked cereal by full par- 
ticipants Can be interpreted in two ways First, since 
cooked cereal is not served in the vhool lunch, and the 
consumption of the female partial participants and the 
students from the nonpartici pa ting district are between 
participants and nonparticipants, stuc'.jnt selectivity bias 
may be present. That is, nonparticipants like cooked 
cereal or come from homes where cooked cereal is 
more likely to be served than full participants Another 
feasible hypothesis is that parents are more likely to 
serve a not breakfast to nonparticipants than to partici- 
pants since the nonparticipants do not receive a hot 
hinch From the data, both interpretations are possible 

Rc*ady-t()-eat certml shows little differences between 
full participants and nonparricipants Female partial par- 
ticipants arc similar to their female counterparts. The 
high coiisumption in the nonpartitipating di.strict may 
be an indication of district selectivity bias 

The same conclusion can he made for sweets, jams, 
and jellies An alrcrnative conclusion is that tandy is 
more readily available in the rionpartjcijxint district 
According to a questionnaire, however, filled out by 
the superintendent of that district, no candy vending 
machines were present m the sampled schools 

The consumpnon of fats and oils was higher among 
full p-articipams than aniong nt)nparticipants If no 
selectivity bias exists, this suggests children consume 
more fats and oils from the school lunch than from the 



typical sack lunch. The low consumption of fats and 
(;ils in the nonparticipating district again suggests dis- 
trict selectivity bias The consumption level of the fe- 
male partial participant was about equal to that of the 
female full participants which is higher than that ex- 
pected under the hypothesis of no student selectivity 
bias \7kh the relatively large standard erior on the 
coefficient, however, selectivity bias is certainly not 
disconfirmed. 

Consump.ion of sauces and toppings was higher for 
the full participants than for the nonparticipants. Even 
though table 4 indicates a significant difference at the 
10 level, the t value of the coefficient was i 95, which 
is very close to the .05 level (table 3). The consumption 
of both the female partial participants and the consump- 
tion of students in the nonparticipating district give 
credence to the hypothesis of no selectivity bias. 

In summary, the higher consumption of mixed dishes, 
canned vegetables, and sauces and toppings and the lower 
consumption of bread pnd rolls by the full participants 
IS expected from the items usually served in the school 
lunch and the sack lunch It is less clear but likely that 
rhe lower consumption of fruit and the higher consunip- 
rion of fats and oils by full participants is also due to 
the differences in what students consume from the 
school lunch and from the sack lunch. If no other differ- 
ence in consumption existed there wo.ild be strong evi- 
dence that h'ttle selectivity bias exists between full par- 
ticipants and nonparticipants Female partial participants 
to a degree fit the hypothesis of little selectivity bias 
The consumption by the male partial participant and 
the students from the nonparticipating district indicates 
that these groups differ from the full and nonpartici- 
pants, and that selectivity bias would lead to errors in 
inference if used to infer the effects of the lunch pro- 
gram 

The lower consu mption of cooked cereal and higher 
consumption of fli^j milk by the full participants raises 
questions concerning selectivity bias between full and 
nonparticipants Milk consumption differences can be 
explained only if there arc institutional or psychological 
barriers to obtaining milk by the nonparticipants. There 
IS not sufficient data to confirm or to disconfirm this 
contention. The lower consumption of c(K)ked cereal 
can be explained by a greater concern of the mrent for 
i:.i\'inir rhe nonparticipant a hot breakfast because of 
not having a hot lunch. Agnin, there is no data to sup- 
port or refute this conrc-ntion With the types of f<MKis 
showing significant differences and the other com- 
parison<^ made, it apjx-ars that there is little selectivity 
bias in comparing full participants with nonparticipants 
and that the differences shown in tables i and 5 arc 
the result of participation iP. the school lunch program 
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Lack of Breakfast 

The hours of fasting variable showed consumpnon 
of fluid milk, major dairy produces, the food group 
labeled bisaiits including waffles and pancakes, the 
food group including pastries and doughnuts, 2Lnd ready- 
to-eat cereal to be lower for those students coming to 
school without breakfast (table 3). Consumption of 
mixed dishes and fresh fruits was higher for the students 
missing breakfast. All food items with a negative rela- 
tion with missing breakfast are items usually eaten at 
breakfast. The two items with a positive relationship 
with missing breakfast give some indication that when 
students miss breakfast, consumption of other food is 
increased. The study of nutrient intake using this data 
did show lower intakes of calcium, phosphorus, thiamin, 
and riboflavin for those children not eating breakfast 
(6). Therefore, increased consumption of items asso- 
ciated with other meals does not compensate for th'i 
decrease in nutrient intake from lack of a breakfast. 

Age, Sex, and Height 

Older children generally eat more food than younger 
children. The increases, however, are not uniform across 
all food items. Of the 20 food items analyzed, consump- 
tion of 12 had a significant positive association with age, 
1 had a ignificant negative association, and 7 had no 
significant relationship with age. Fruit and vegetable 
items were among the most important with no significant 
relationship with age. Thus, the proportion of fruits and 
vegetables in the diet decreased with age. Other items 
either not increasing with age or decreasing were mixed 
dishes and cereals. The items with the largest increase 
with age were most meats, bread and rolls, the category 
with biscuits, crackers, etc., sweets, nonalcoholic bever- 
ages, fats and oils, and sauces and toppings. Previous 
results usii.g these same data show energy intake to 
increase faster with age than any of the other nine 
nutrients exrept Vitamin C (8). 

The effect of being female is compounded by the 
interaaion term with partial particif>ants. Smce partial 
participants are a relatively small group, they will be 
ignored. Female full and nonparticipants consumed sig- 
nificantly less of 9 of the 20 food items, but significandy 
more fresh fruits than male full and nonparticipants. Ten 
of the items showed no significant differences. These 
results show consumption of mosc items to be generally 
less for females with a difference in composition of the 
diet between sexes Two items usually associated with 
breakfast were the most affected by sex. These were 
ready- to-eat cereal and the category labeled biscuits ard 
crackers, which includes pancakes and waffles. The re- 
lated study of nutrient intake showed intake to be from 
69? to 10^ lower for females for eight of the n ne 
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nutrients and for energy. Intake of vitamin C was 
higher for females than males but not significantly high- 
er, reflecting the higher consumption of fresh fruit. 

The evidence concerning th^ hypothesis that fe- 
males consume a higher proportion of low caloric foods 
than males is mixed. For example, consumption of fresh 
fruit was higher for females but fresh vegetable con- 
sumption was lower. The consumption of sausage and 
luncheon meat was substantially lower while consump- 
tion of fats and oils was somewhat but not significantly 
lower. Consumption differences are likely the result 
of seve/al factors: ( 1 ) a concern for energy intake; 
(2) other preference factors; and (3) physiological dif- 
ferences 

The variable height as a percentage of standard for 
age showed few significant differences. The differences 
that did occur were not consistent with any known 
hypotheses. 

Geographic Area within the State 

Nine of the 20 food groups had at least one sig- 
nificant coefficient among the five geographic areas at 
the 05 level. Two others had only one significant dif- 
ference at the .10 level Discussion of the differences 
will ignore these latter two food groups. Five of the 
nine food groups showed important differences between 
the Seattle metropolitan area and the other areas of the 
state (table 6). This may be considered to be the dif- 
ference between consumption in a large metropolitan 
area and other areas. The Seattle metropolitan area had 
a population of 1.4 million in 1970 (18). The other 
large population area« of Washington included Spokane 
and Yakima, but populations were 280,000 and less 
than 100,000 respectively in 1970. 

The consumption of beef, fresh vegetables, canned 
vegetables, and the grain product category consisting of 
biscuits, crackers, pwincakes, and wafOes was lower in 
the Seattle area while consumption of bread and rolls 
was higher. Thus, the consumption of these products 
appears to be affected by city size. 

The differences in the consumption of fluid milk, 
fats and oils, and cooked cereal could not be explained 
by dividing the state by size of city Another division 
that reflects climate is to divide the state between East-^ 
ern and Western Washington This division was some- 
what successful in explaining consumption of fluid 
fPilk and fats and oils with the heavier consumption 
(Kcurring in Western Washington Western Washington 
is also the location of a relatively large milk producing 
area, giving some, but limited credence to the hypothesis 
(,f higher consumption near pnxiuction areas 

The area consurription differences of mtxetl dishes 
could be explained equally well by the cuy size or by 
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the East-Wes- division. Consumption of this item was 
relaiively homogenous with respect to area with the 
exception of rural Western Washington where it wa^ 
unexplicably lower than in other areas. The consur 
differences in cooked cereal could not be exp* 
the above nypothesis Consumption was high .ne 
Western central city and in Central Washington than 
in c*-hcr areas These areas have higher poverty rat'-:,, 
t*. others. Since cooked cereal consumption is nega- 
tively related to income (tabie 3;, there may be some 
cr<xlence to an hypothesis that its consumption is 
higher in high poverty areas. 

The nutrient intake data showed lower intakes in 
Eastern Washington ^f six of the nine nutrients and 
energy (8). This data showed Eastern Washington 
children to be ignificantly lower than those in the 
Western Washingi^n suburban area in the consuinption 
of fluid milk, bread and rolL, pastries and desserts, and 
fats and oils but a higher consumption of canned veg- 
etables and the grain nroduct r^te^^ory consistijc of 
biscuits, crackers, etc. The lower en^^gy intake of East- 
ern Washington children can be explained by these re- 
sults but reasons for other intake differences are not 
obvious. The significantly lower intake of fluid milk was 
not matched by a significantly lower intake of major 
dairy products. Thus, consu r- '^f other dairy prod- 
ucts compensates for the i' . consumption of fluid 
milk. 

Ethnic Group 

Black children had significantly lower consumption 
than White children of 4 of the 20 items and signifi- 
cantly higher consumption of 3 items Lower consump- 
tion occurred with fluid milk, major dairy products, 
fresh vegetables, and bread and rolls Higher intakes of 
all meat, cooked cereal, and nonalcoholic beverages wer? 
noted. The nutrient intake data showed Black children 
to have significantly lower intakes of calcium, phosphor- 
ous, and riboflavin than Whites (8). This likely stems 
from the lower milk and dairy product consumption. 
The other consumption differences apparei ^y did not 
ffect nutrient intake. 

Mexican-American children consume' less of 8 of 
the 20 items than White children but more of only two 
items — cooked cereal and nonalcoholic beverages. Con-: 
sumption of beef, veget^.bles, mixed dishes, ready-to- 
eat cereal, sweets, jams and jellies, fats and oils, and 
sauces an dtoppings were all lower for Mexican -Ameri- 
can children. The hypothesized lower consumption of all 
meat was not confirmed but not entirely disconfirmed 
since the coefficient was negative with a t value greater 
than one. Dii.?d vegetables «re not included in this 
analysic so that the hypothesis of a highei consumption 
of this item could not be confirmed 



The nutrient intake data showed Mexican Americans 
to have a lower consumption of calcium, riboflavin, j>.nd 
phoiphorus, than Wh .e children (8). In addition, in- 
takes of thiamin and niacin were significantly lower 
than for either Blacks or Whites^ The lower intakes 
of the three milk-related nutrients — calcium, phosphor- 
ous, and riboflavin — could not be explained by a sig- 
nificantly lower milk consumption of Mexican-American 
children. Milk consumption, however, was somewhat 
lower for Mexican-American than for White children. 
Additionally, the differences in the way in which the 
moviels were specified accounts for some of the apparent 
inconsistency. The nutrient intake model was specified 
:o measure the difference between Whites as one group 
and Blacks and Mexican Americans as the other. The 
model of food consumption was specified to measure 
differences among all three groups. Consumption cf 
mill^ and its related auments by Mexican Americans 
appeal^ to be higher than by Blacks hut lower than by 
White children. 

Geographic Origin 

Children from households where the person in charge 
of food preparation was raised in the Southeastern United 
States had a significantly lower consu nription of fluid 
milk and dairy products than others. This was consistent 
with the hypothesized effect derived from the 1965 
Food Consumption Survey. The lower consumption of 
fats and oils by these children was contrary to the 'hy- 
pothesized effect. Since this is significant at only the 
10% le\'el, the finding should not be emphasized. The 
other hypothesized differences were not significant. 
Thus, the only geographic pattern that appears to be 
carried over to the children in the West is a lower milk 
and dairy product consumption. 

hildren whose parents were raised in the North- 
east or Central United States had a significantly higher 
consumption of beef, all meat, fresh vegetables, all 
vegetables, the category including biscuits, crackers, and 
ready-to-eat cereal than did children whose parents were 
raised in the West. These children also had a significantly 
lower consumption f cooked cereal. The higher meat 
consumption was expected on the basis of the hypoth- 
esized effect. The hypothesized difference in milk and 
dairy product consumption did not occur. The unexpect- 
ed higher consumption of vegetables of these children 
cannot be explained Additionally, there is no explana-. 
I. on offered for the other consumption differences. 

Tlie differences in nutrient intake were consistent 
with the differences in consumption. Children whose 

^*iht' p{>Mtj\c loc-ffuitnt h>r thramin 'n (H) is in crn>r it 
^hnukl be nc^.ui\c 
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parents were raised in the South hai signifiantly lower 
intakes of energy, protein, calcium, phosphorus, and 
riboflavin than did children whose parents were raised 
in the West. This is consistent with a lower consumption 
of fluid milk and dairy products and fats and oils. Nu- 
trient intakes of children whose parents were raised in 
the Northeast and Central areas were higher in vitamin 
A and in niacin. 

Nutritional Concern of Parents 

There was some degree of consistency between the 
two variables hypothesized to measure the nutritional 
concern of the parents. Both education of the female 
nead and whether or not the child took multiple vitamins 
significantly increased consumption of fluid milk and 
dairy products and the consumption of the grain cate- 
gory including biscuits and crackers. Multiple vitamin 
takers also had a higher consumption of bread and rolls, 
cooked cereal, and fatS and oils. Education of the female 
head additionally increased consumption of sweets, jams, 
and jellies, but decreased consumption of mixed dishes. 

The increased consumption of milk and dairy prod-> 
ucts is consistent with the hypothesis that these two 
variables measure the nutritional concern of the mother. 
The other differences do not readily relate to nutritional 
concerns. However, both the increased consumption of 
cooked cereal and the increase in the grain product 
category which includes many hot breakfast items, indi- 
cate concern for and increased consumption of a hot 
breakfast. 

The nutrient intake model shows higher intakes of 
energy and nine nutrients for those childrfen taking 
multiple vitamins (8). The dependent variable, intake, 
includes vitamin and mineral supplements Therefore, 
increases in intake for six of the nine nutrients are a 
direct result of taking supplements. Increases in intakes 
of energy, protein, calcium, and phosphorus, however, 
must come from increases in food consumption. The 
higher consumption of fluid milk and other dairy prod- 
ucts and fats and oils relates directly to the higher in- 
takes of these four nutrients. 

The nutrient intake model showed intake of calcium, 
vitamin A, and vitamin C to increase with the educa- 
tional level of the female head. The increased intake of 
calcium is readily explained by the increased fluid milk 
and dairy product consumption. The other increases, 
however, cannot be readily explained from the con- 
sumption data. 

Basic Need Levels 

Four of the five basic need levels were included in 
the consumption model. The fifth was excluded because 
of the problem of high multicoPinearitv. That is, if a 



peison scores tively high in four of the basic needs, 
the fifth must be low. 

All four levels were negatively related to the con- 
sumption of all meat. Thus, meat consumption of the 
child is positively related to the missing level, the se- 
curity need of the person in charge of food preparation. 
Beef consumption showed a similar pattern to all meat. 
The relationship to the hypothesis that persons with 
a high security level serve familiar foods is not clear. 

Physiological need was positively related to the con- 
sumption of fats and oils. To the degree that fats and 
oils satisfy the basic need of hunger, this finding is 
consistent with the hypothesized relation^ip. Love and 
belonging need was positively related to consumption of 
mixed dishes. Since mixed dishes are frequently served 
at gatherings of family and friends, this relationship 
agrees with that hypothesized from the theory. 

Self-actualization need was positively related to the 
consumption of fresh and canned vegetables, the grain 
product category 'ncluding biscuits, crackers, and hot 
breakfast items, and pastries and desserts. This need was 
negatively related to the consumption of sausage and 
luncheon meats. The higher a nsumption of vegetables 
appears compatible with the hypothesis derived from 
basic need theory. The person with a high degree of 
self-actualization need would find it challenging to find 
new and appealing ways of serving a food not usually 
well liked but consisdered to be nutritionally beneficial 
to children. These activities would thus lead to higher 
consumption of vegetables for the child. The person 
with a high degree of self-actualization may also find 
it challenging to bake a variety of pastries and desserts 
which leads to a higher consumption of vegetables. 
Similar re:ii>oiiing may apply to the higher consumption 
of the grain product category consisting of biscuits and 
crackers. The lower consumption of sausage and lunch- 
eon meats may be the result of a lack of challenge from 
this type of prepared food as well as the recent recog- 
nition that these types of meats contain fewer nutrients 
h rplation to calories than other meats, 

ne relationships with c nutrient intake model will 
not be discussed since these variables were not mcluded 
in that model. 

Financial Well-Being 

The relationship between household income, liquid 
assets, and food consumption of the child were relatively 
weak. Inclusion of both income and liquid assets in 
the model resulted in no statistically significant coef- 
ficients. Therefore, only the statistically stronger of these 
two variables was included in the models If income 
was included, results are also given for models in which 
assets were included and vice versa (table Since 

11 



14 



income and liquid assets are highly correlateo, these 
models likely yield biased coefficients for the included 
variable 

Income had a significant positive relationship with 
beef and all meat and a significant negative relation- 
ship with bread and rolls and cooked cereal. Liquid 
assets had a significant positive relationship with major 
dairy products, fresh fruit, and pastries and desserts and 
a significant negative relationship with fats and oils. 

The income relationships agree with expectations in 
that the higher priced meats had a positive relationship 
while some of the less expensive grain products showed 
a negative relationship 

Other studies using this same data indicate a positive 
relationship between liquid assets and readily perishable 
foods. The study of the determinants of fruit consump- 
tion and vegetables showed liquid assets to be positively 
related to both fresh and processed fruit and fresh vege- 
table consumption of the household (10). The study 
of the nutrient intake of the child showed liquid assets 
to affect calcium and phosphorus intakes positively, 
while total assets positively affected intakes of riboflavin 
and vitamin C (8). Since liquid and total assets are very 
highly correlated, it is not known which is really the 
causal factor. The intake data thus are compatible with 
the finding that consumption of dairy products and 
fresh friits are positively related to liquid assets. 

The positive relationship between liquid assets and 
the consumption of pastries and desserts is without sup- 
port from other studies Pastries and desserts if pur- 
chased in read-to-eat form may fit the hypothesis of the 
consumption of perishable items being sensitive to 
liquid ^.ssers 

Household Size 

Three items — fluid milk, fresh fruit, and all fruit — 
had a significant negrtive relationship with household 
size. No items had a positive significant relationship. 
The nutrient intake model showed intakes of protein, 
vitamin A, thiamin, riboflavin, and niacin to decline 
significantly as household size increases. It is revealing 
to examine the signs of the consumption of the 20 food 
items (table 3). Only 4 of the 20 were positive, which 
indicates a lower consumption of all iiems except grain 
products and sweets, jams, and jellies. This slightly 
lower consumption of several items may account for the 
significantly lower intake of the five nutrients 

The positive relationship benveen household size and 
consumption of grain products and the significantly 
lower consumption of milk and fruit of children from 
large households suggests large households devote fewer 
financial resources to food than small households on an 
adult-equivalent basis That is, household si;;e shows 



effects similar to those of income and liquid assets In- 
come v,'as placed on an adult-equivalent bisis for this 
study. Therefore, there is some doubt with respect to the 
validity of the scale. 

Occupation 

The only occupation variable that was significant 
was the Ai^ed Forces. All coefficients on this variable 
were positive for the 20 food groups. Nine of the 20 
were significantly higher. In the study of nutrient in- 
take using this same data, all 10 nutrients were signifi- 
cantly higher for children from households whose major 
income earner was occupied by the Armed Forces (8). 
The food categories with the largest differences were 
meat, vegetables, fresh fruit, the grain product category 
including biscuits, crackers, etc., sweets, jams, and jellies, 
and sauces and toppings. Thus, there is some difference 
in the mix of foods consumed by these children as well 
as higher overall consumption. Reasons for these dif 
ferences can only be speculated. 

Food Attitudes of the Child 

The vaiiable number of foods that children were 
unwilling to try was significant for canned and for 
all vegetables but not for fresh vegetables. In a pre- 
vious study it was shown that preferences for fresh 
vegetables are generally higher than for canned veg- 
etables (11). Thus, the consumption of items with 
a lower preference appear to be affected to a greater 
degree than those with a higher preference. The nu- 
trint intake model showed the number of foods chil-^ 
dren are unwilling to try negatively affects intake of 
vitamin A which is consistent with the findings with 
the food consumption model. 

Summary 

Estimates were made of the effects of school lunch 
participation and various socioeconomic, anthropometric, 
and psychological variables on the consumption of 20 
food items by 8-1 2 -year-old children, The sample was 
chosen to represent the state of Washington during the 
1972-73 period. 

Children fully participating m the lunch program 
had a higher consumption of fluid milk, mixed dishes, 
canned vegetables, fats and oils, and sauces and toppings 
than nonparticipants. Full participants had a lower con- 
sumption of fresh fruit, bread and rolls, and cooked 
cereaL The question of whether these differences stem 
from school lunch participation or whether they stem 
from inherent differences in food consumption between 
participants and nonparticipants was examined (i.e., 
whether selectivity bias exists). This included exam- 
ination of differences between students in nonparnci par- 
ing districts and those in participating districts, exam- 
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ination of differences between partial and full and non- 
participatin;; students, and examination of the nature 
of particular food ♦^ems with regard to the feasibility 
of their being affected by school lunch participation. 

The higher consumption of mixed dishes, canned 
vegetables* and sauces and toppings and the lower con- 
sumption of bread and rolls by the full participants is 
due to school lunch participation. It is less clear but 
very likely that the higher consumption of fats and oils 
and the lower consumption of fresh fruit by full par- 
ticipants is due to the school lunch. 

The higher consumption of fluid milk by full par- 
ticipants can be attributed to the school lunch only if 
there are some physiral or psychological barriers to par- 
ticipation in the milk program by nonparticipants. The 
students in the nonparticipating district consumed at 
least as much milk as did the full participants, indicat- 
ing that no such barriers exist in schools without the 
lunch program. 

The lower consumption of cooked cereal by full par- 
ticipants would appear to validate the hypothesis of 
selectivity bias. Nonparticipants, however, may be more 
likely to eat cooked cereal for breakfast because of the 
lack of a ho'^ lunch. Cooked cereal consumption of the 
students from the nonpanicipating district appears to 
give credence to this hypothesis. 

Consumption patterns of child i en from the single 
nonparticipating district showed differences that could 
not be explained solely by lack of a lunch program. Thus, 
if students from nonparticipating districts are to be used 
as a comparison group with lunch participants, extreme 
care must be used in selecting comparable districts. Con- 
sumption patterns of male partial participants could 
likewise not be explained by lunch paicicipation. There 
are unexplained factors causing their consumption of 
many items to be different from that expected. 

Consumption varied by age and sex not only by 
total quantities consumed but also by the types of food 
consumed. Consumption of some products varied by city 
size while others varied by geographic legation within 
the state of Washington Consumpticn patterns varied 
among the three ethnic groups. Of pirticular interest is 
the lower fluid milk and fresh vegetable consumption 
of Black children relative to Whiles Also ot interest is 
the lower consumption of vegetables, beef, m'xed dishes, 
and ready- to-eat cereal by Mexican Americans relative 
to Whites. 

Geographic origin of the parent affected consump- 
tion of the child Of particular interest is the lower milk 
consumption of children whose parents were rais'^d in 
the Southeastern United States. Nutritional concern of 
the parent was measured by two proxy variables, educa- 
tion of the female head and whether the child took a 
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multiple vitamin supplement Of particular interest is 
the increase in milk consumption apparently caused by 
the nutritional cone -n of the parent. Consumption of 
other Items also changed, but these changes did not 
directly relate to nutritional concerns. 

The basic need levels of the person in charge of 
food preparation affected consumption of some foods 
'i'hese effects to a large degree agreed with hypothesized 
effects. The need level affecting the largest number of 
items was self -actualization. Of particular interest is the 
increase in vegetable consumption correlated with this 
need 

Two measures of financial well-being, current in- 
come and liquid assets, were relatively weak explanatory 
variables. Current income was, as expected, positively 
related to meat consumption and negatively related to 
some grain products. The lack of relationship with other 
foods was not expected. Liquid assets tended to be posi- 
tively relatf.-d to the consumption of readily perishable 
items such as milk and fresh fruit. The effects of house- 
hold size were in some respect similar to those of cur- 
rent income and liquid assets. This suggests that the 
income scale used to place income on an adult-equiva- 
lent basis did not accurately measure age-sex differences. 

Consumption of many items by children from house- 
holds where the major income earner was in the Armed 
Forces was higher than for other occupations. Reasons 
for this can only be speculated. No other occupational 
grouping had an important effect on the child's con- 
sum^*i'on. 

One measure of f(X)d preference, the number of foods 
the child was unw'lling to try, did affect vegetable con- 
sumption. Thus, some of the key variables affecting veg- 
etable consumption are basic needs of the mother and 
the child's basic attitudes towards trying new foods. 

The socioeconomic and psychological variables in- 
cluded in this study vary considerably with respect to 
the theoretical justification of rhese variables. Some 
variables, such as current income and basic needs are 
based on relatively well-integrated theories. Other var- 
iables, such as geographic origin and geographic location 
appear to be proxies for more fundamental variables, 
such as climate, focxi quality and availability, price, and 
habit which may be historically based on past price, 
income, availability, and quality Ethnic group is an- 
other such variable that is based on past fooci habits. The 
use of these proxy variables leaves important questions 
unanswered. For exanipie. what happens to fo(xl patterns 
if a given person moves from one geographic area to 
another? How much of the former region's patterns does 
he/she retain, and how many of the patterns of the new 
region are adopted-' Answers to such questions will in- 
volve theoretical dt*velopment and specification and 
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measurement of new variables. The results appearing 
in this manuscript will hopefully point the way to such 
development. 
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Table 1. List of explanatory variables. 



Sample Sample 

percentage mean 

(discontinuous (continuous 

\jriables) variables) 



I Sch(X)l lunch participation 

1 Nonparticipant (0 or 1 time per week) 29.5 

2. Partial participant (2 or 3 times per week) 164 

3. Full participant (4 or 5 times per week) 54 1 

4. Nonparticipating district 14 3 

5. Female full participant 27.3 

6. Female partial participant 7 3 
II Lack of breakfast 

L Hours of fasting (in morning interview) 3 83 

III Age, s'x, and height 

L Age in years 10 25 

2 Female child 498 

3. Height (percent of standard for age) 991 

IV Geographic area within Washington 

K Central city - Western WA 166 
2. Suburban - Western WA 282 

3 Rural (< 10,000) - Western WA 210 

4. Eastern Washington 90 

5. Central Washington 25? 

V Ethnic group 

1. White 516 

2. Black 254 

3. Mexican American 230 

VI Geographic origin (person responsible for food 

preparation in home) 

1. Southeastern US. (includes Texas) 2-1 0 

2. Northeast & Central US 14 4 
3- Western US. 519 

4. Mexico 5 | 

5. Other foreign (including Canada) 46 
VII Nutritional concern, parents 

1. Education of female head in years 10.4 

2. Child takes multiple vitamin 14 | 
V il Basic need level of person responsible 

for home food preparation 

1. Physiological j^jj ^ 

2. Security j^.^ 3 

3 Love and belonging 102 9 

4. Self-esteem ^0 9 

5. Self-actualization 04 0 
IX Financial well-being of the household 

1 Current income per adult equivalent per mo $214 5 

2 Liquid assets per adult equivalent Si 13 5 
X Household size (no persons) 5 75 

XI Occupation of major w.ige earner of housdioM 

K White collar 23 2 

2. Blue collar 37,5 

3. Service 84 

4 Armed Forces 8.8 
5. Unemployed 17 3 
6 Other 4 8 

XII Food attitudes of the child 

1. No. of foods child is unwilling to try 8.12 
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Table 2, List of dependent variables. 



Mean 

Percent tonsumption 
consuming (|»rams/day) 

L Fluid Milk 99.6 436 

2. Major dairy produas* 99 J 
( fluid n:ilk, ice cream, and cheese ) 

3. Beef 69 6 28 

4. Sausage, luncheon meat 63.5 17 

5. All meat 98.9 82 

6. Mixed dishes 64 3 58 

7. Fresh vegetables 82 7 54 

8. Canned vegetables 59.6 19 

9. All vegetables 95,3 90 

10. Fresh fruit 65.3 54 

11. All fruit 85.7 76 

12. Bread and rolls 99.3 84 
13» Biscuits, crackers 61.7 24 

14. Cooked cereal 62.2 59 

15. Ready-to-eat cereal 62.0 13 

16. Pastries and desserts 9I.7 67 

17. Sweets, jams, and jellies 94.7 28 

18. Nonalcoholic beverages 59.7 104 
19* Fats and oils 92.0 9.8 
20. Sauces and toppings 59.4 23 



•This is an expenditure total for tht- three produas Prices were those in Seattle in Jan 10"^^ 
(Siat. Abs of US. Retail Prices by Ctty) The mean was V 5c per day 
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Table 3. Relationships of consumption of specific food items to explanatory variables (coefficients are the percentage change in the dependent 
variable per unit change in the explanatory variable divided by 100) (t-value in parenthesis). 





Fluid 


Major 




Sausage, 






Fresh 


Canned 


All 








dairy 
products 


Beef 


luncheon 


All 


Mixed 


vege- 


vege- 


vege- 


Fresh 


All 




milk 


meat 


meat 


dishes 


ubles 


ubles 


ubles 


fruit 


fruit 


Lunch participation* full 


1995** 


.154l»* 


036^ 


- 1467 


-0242 


1995** 


- 1169 


2292 + 


0035 


- 3002* 


- 2474* 


Lunch participation pirtial 


(3 66) 


(271) 


( 35) 


(120) 


( 46) 


(3 86) 


(106) 


(170) 


(04) 


(2 25) 


(2 28) 


.0027 


-0630 


- 1564 


-0405 


- 1324 + 


0708 


- 1701 


-0321 


-0826 


- 2497 


- 2699 + 


Female partial participant 


(04) 


( 79) 


(1 08) 


(.24) 


(1 79) 


( 39) 


(109) 


( 17) 


( 72) 


(1 34) 


(1-78) 


.2029* 


2055* 


0806 


0636 


2012* 


2371 


-1723 


-0717 


- 1136 


0900 


.0153 


(2 14) 


(2 08) 


( 45) 


( 30) 


(2 19) 


(105) 


(89) 


( 30) 


(.80) 


( 39) 


(-08) 


Nonparticipating district 


.2516** 


.2680** 


- 1805 


0658 


0488 


2142 


-0199 


- 4068* 


- 1574 


3926* 


.1068 


Hour^ fasting 


(3 29) 


(3 35) 


(1 24) 


( 38) 


(66) 


(1 17) 


(127) 


(2.13) 


(1-36) 


(2 09) 


( 70) 


-0111* 


-0134* 


0009 


0036 


0005 


0367** 


-.0038 


-0043 


-0019 


0254 + 


0159 


Age of chrld 


(203) 


(2 35) 


(08) 


( 30) 


( 10) 


(2 82) 


(.34) 


(-32) 


(23) 


(1-90) 


(147) 


.0259 + 


0437** 


.0718** 


0487 


0544** 


-0238 


0122 


0108 


0363 + 


-0007 


-0002 


Sex female 


(K82) 


(2 94) 


(2 65) 


(1 53) 


(3 95) 


(.70) 


(42) 


( 30) 


(169) 


(.02) 


(01) 


-.1177** 


-0790* 


-0577 


- 2853** 


- 1666** 


-0159 


-1816* 


-0087 


-0703 


1896* 


1092 




(3 07) 


(1 97) 


(.79) 


(3 32) 


(4 47) 


( 17) 


(231) 


(09) 


(121) 


(2 02) 


(1.43) 


Height. % of standard 


0057 + 


0046 


-0083 


-0049 


-0020 


OO50 


-0016 


0045 


0012 


-0220** 


-.0137* 




(1 73) 


(1 34) 


(1 31) 


(66) 


(62) 


(63) 


(24) 


( 55) 


(24) 


(271) 


(2 07) 


W Washington city 


- 0642 


-0006 


- 3061** 


1813 


-0300 


- 1799 


0589 


0044 


0285 


-.2433 


-2219 + 


i 1 05) 


( 22) 


(2 62) 


(132) 


( 51) 


(1 23) 


(47) 


(03) 


( 31) 


(1.62) 


(182) 


W Washington rural 


0905 


0813 


.2081 


- 1545 


0751 


- 5572** 


2790 + 


2762 


1284 


.2782 


1908 


(1 i2) 


(96 ) 


(1-35) 


(85) 


(96) 


(2 89) 


(169) 


(1.37) 


(105) 


(1.40) 


(1 18) 


E Washington 


- 1447* 


-0923 


.0214 


-0716 


-0653 


-2582 


-0515 


6139** 


0410 


- 1412 


-0507 


(203) 


(1 24) 


(.16) 


(45) 


(95) 


(1 52) 


( 35) 


(3 47) 


(.38) 


( 8i) 


(.36) 


Central Washington 


-0355 


0266 


.0798 


-0651 


0950 


-0694 


2692* 


1299 


\M 


0503 


0950 


( 55) 


(.39) 


( 65) 


( 45/ 


(1 52) 


(45) 


(203) 


(81) 


(160) 


( 32) 


( 74) 


Race Black 


- 1526*» 


-.1764** 


.0723 


-0291 


1061* 


.0339 


-.3091** 


1788 


- 1334 


0640 


0232 




(2 76) 


( 3 05) 


(69) 


(23) 


(1 98) 


(.26) 


(2 72) 


(1 30) 


(160) 


(47) 


( 21) 


Race Me. .an American 


-0510 


-0617 


- 2444 + 


.1340 


-0727 


- 2770 + 


-4848** 


-1620 


-4067** 


.0556 


-.0240 




( 74) 


(86) 


( 1 86) 


(.87) 


(1.09) 


(1 6b) 


(3 43) 


(94) 


(3 90) 


( 33) 


(.02) 


Origin Southeast 


- 1476»» 


- 1317** 


- 1111 


-0719 


0475 


-0422 


-0910 


- 1464 


-0696 


-0602 


-0301 


(^02) 


(2 58) 


(1 19) 


(66) 


(ICO) 


( 36) 


(91) 


(1 20) 


(94) 


( 50) 


( 31) 


Origin N E & Central 


0382 


0377 


.2293* 


0559 


1210* 


0040 


.2303* 


0993 


1608* 


-.0391 


-0914 


(69) 


(70) 


(2.3i) 


(48) 


(2 40) 


(03) 


(2 17) 


(.77) 


(2 05) 


( 31) 


(88) 


Education of female head 


.0122 + 


0149* 


0106 


- 0067 


0092 


-0S98* 


- 003? 


-0099 


-0070 


0080 


0105 




(184) 


(2.15) 


( 86) 


(45) 


(1 46) 


(2 57) 


(.25) 


(61) 


(71) 


(49) 


( 79) 


Multiple vitamins 


1068* 


1375** 


0172 


1681 


0710 


-0693 


- 0694 


0353 


0388 


- 1111 


-0720- 


(211) 


(260) 


( 18) 


(148) 


(1 44) 


( 57) 


(67) 


(28) 


( 51) 


( 89) 


( 22) 


Physiological need 


0011 


-0007 


-0029 


-0026 


-0043** 


0034 


-0002 


0010 


0002 


0007 


-0011 


( 72) 


(48) 


(1 03) 


( 78) 


(2 98) 


(97) 


(05) 


(27) 


( 10) 


( 17) 


( ^8) 


Love need 


-0016 


-0008 


-0077** 


-0024 


-0046** 


0081* 


-00 SO 


0016 


-0024 


-0023 


-0026 




(1 06) 


( 51) 


(2 75) 


( 71) 


(3.17) 


(2 29) 


(99) 


( 44) 


(1 09) 


( 64) 


( 87) 


Esteem need 


- 0021 


-001 ^ 


- 0072** 


-0029 


-0036* 


0014 


-0004 


-0028 


-0012 


0013 


- 0009 




(1 29) 


( 77) 


(2 33) 


( 79) 


(2 26) 


( 36) 


( 14) 


(70) 


( 48) 


( 32) 


( 28) 


Actual need 


0002 


001 1 


- 00S9** 


-0043* 


-0024** 


002 S 


0042** 


0045* 


0024* 


0018 


0017 






t 1 ^7^ 

{ 1 i/) 


(2 00 J 


(2 46) 


(3 16) 


(1 22) 


(2 62) 


(2 30) 


(2 08) 


( 95) 


( 1 07) 


Ln income/ AE 






0799* 




OS95 + 


- 01 58 


0207 
(<4H) 


0703 
(1 34) 


OS54 
( 1 1 u 






Ln liquid assets/AE 


UU5U 


0048 + 




nn 1 1 
UU 1 3 












0115 + 


UUlX) 


(1 n) 


(1 78) 




( 23) 












(1 81) 


(1 29) 


Ln Household Size 


-1092 + 


-0891 


- 1168 


-0478 


-0564 


- 112S 


-0S24 


-1538 


-0757 


- 2914* 


- 2467* 




(191) 


(149) 


(107) 
S2S5* 


(37) 


(102) 


(82) 


(28) 


(109) 


(87) 


(2 08) 


(2 17) 


Occupation Armed Forces 


0662 


0794 


310S + 


1494* 


0951 


4285** 


1793 


2831* 


4863** 


1784 


(90) 


(103) 


(2 SO) 


(1 88) 


(2 09) 


( 54) 


(284) 


(98) 


(2 55) 


(2 69) 


(1 21) 


No foods unwilling to try 














-OMS 


- 0206 + 


-0154* 












046 






(1 32) 


(168) 


(207) 






R2 


150 


154 


078 


108 


068 


090 


069 


083 


092 


058 


F-Valuc for equat .>n 


5 789** 


5 968** 


772** 


1 580* 


3 956** 


2 S98** 


3 124** 


2 342** 


2 835** 


3 305** 


2 018** 


Foi = 1 82 Fo5 = 1.5^ 
























Ln income/ AE 


0016 


019^ 




0CI5 












-0101 


-0172 


(55) 


(89) 




(OS) 












( 19) 


( 41) 


Ln. liquid assets/ AE 






0030 




-0002 


0012 


0015 


0041 


0046 










(62) 




(07) 


(20) 


(29) 


(64) 


(1 18) 







Bread & Biscuits, 
rolls crackers 



Lunch participat'on full - 1422** 1631 

, . (2 60) (1 06) 

Lunch participation partial - 1320 .' 0107 

r , , <172) (05)' 

temale partial participant 0SS:> 4044 

Nonparticipatin^* district 1 1 792* ^ ' 371^4 ^ 

'J t (2 32) (I 72) 

.^ours fasting ^0053 -0376* 

A r u.i (-97) (2 45) 

A^e of child 0532** 0705 + 

c ( , (3 72) (1 76) 

Sex female - 1625** - 3270** 

u . (-^ 20) (3 03) 

Height ^, of standard 0055+ 0065 

W Washin>jH)n city -0319 2718 

\\f xvr u ^ ( ^2) (1 57) 

vt washin>;ton rural -184i* 6443** 

c xxr . (2 26) (2 83) 

b washin>;(on -1500* 4432* 

r , i xvr I. (2 10) (2 21) 

central Washm^^ton - 1951** 3576* 

Race Black -1135* 0394 

p vf A (2^^^) (25) 

Race Mexican American 0170 —2342 

r, c ^ ( 25) (1 21; 

Urigin Southeast -0701 2148 

^ KTt- ^ . ('"^2) (156) 

Oriijm NE& Central -0116 2565 + 

Education of female head 0016 ^^ 0432* 

xf . . ( 25) (2 32) 

Multiple Mtamms 1076* 548'** 

Dk I . i (2>>) (3 85)^ 

Physiolo,t;ical need -0007 -0020 

, , (45) (48) 

Lo\e need -0017 0005 

Esteem need -0015 -0019 

A . 1 J ( 94) ( 42) 

Actual need 0009 0036 + 

(110) (166) 

Ln. income/AE -0675** 

("^17) 

Ln liquid assets/AE — -0011 

Ln household size 0648 ^514 

^ (1 ^2) ( 94) 

Occupation Armed Forces 0889 6061** 

(I 20) (2 92) 

No foods unwilling to try 

, , 117 084 

r-Valuc for equarion 4 359** 2 997** 
Fot=l«2 Fo^, = 153 

Ln. income/AE 0025 

Ln liquid asscts/AE -0038 ^ 
(M7) 



+ Statistically significant at the 10 level 
• Statistically si>;nificant at the 05 level. 
Statistically significant at the 01 level 
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Cooked 
cereal 



- 3039* 
(2 24) 
-4051* 

(2 12) 
20-^1 
(86) 
-0773 
( 40) 
-0054 
(39) 
0275 



Ready- 

to-er.t 

cereal 



0582 
('<9) 
-4321** 
(2 63) 

4810* 
(2 37) 

3045 + 
(185) 
- 0202 + 
(172) 
-0848** 



Pastries & 
Desserts 



0669 
(77) 
-0449 
( 37) 

1388 
(92) 
1544 
(1 27) 
-0154 + 
(1 76) 
0551* 



Sweets, 
jam & 
jellies 



0439 
(.46) 

0088 
(06) 

0826 
(49) 

4824** 
(3.54) 
-0020 
(.21) 

.0972** 



Non. 

alcoholic 

beveiages 



-0529 
( 39) 

- 2326 
(1 23) 

0496 
( 21) 

1531 
(81) 
-0056 
(42) 

0629 + 
(1 79) 

- 1395 
(1 47) 

-0072 
( 88) 
1908 
(1 26) 
-0256 
(1 ^) 

- 1249 
(71) 

.0994 
(62) 
3282* 
(2 40) 

5337** 
(3 13) 

0401 
( 33) 

- 1072 
(83) 

0030 
(.18) 
-0705 
( 56) 
-0022 
(60) 

0033. 
(91) 

0004 
( 10) 

0003 
( 17) 



-0101 
(1 58) 
-0139 
( 10) 

0306 
( 16) 

062 
2 166** 

-0127 
( 24) 



Fats & 
oils 



2179* 
(2.35) 

2078 
(161) 
0203 
( 13) 
-.1937 
(149) 
-0061 
(66) 
0670** 
(2 77) 
-1056 
(1.62) 
0011 
( 19) 
-1797 + 
(1 73) 

2439 + 
(1 77) 

- 3867** 
(320; 

- 1980 + 
(181) 

- 1096 
(1 16) 

- 384^** 
(3 28) 

- 1401 + 
(169) 

0346 
(39) 

0130 
(1 i5) 

.3493** 
(4 06) 

0056* 
(2 24) 

0027 
(107) 

002? 
(81) 

0016 
(1 19) 



- 0084 4- 
(190) 

- 11 96 
(123) 

071 1 
(57) 

140 
5 3V** 

007 3 
(20) 



Sauces & 
toppings 



1998 + 
(195) 
-0989 
(69) 
2155 
(1 21) 
-0156 
( 10) 
-0103 
(100) 

.1273** 
(4 75) 

- 2061** 
(2 85) 

0052 
(83) 
-0349 
(.30) 
-0488 
(-32) 

0483 
( 36) 
.1469 
(1 21) 

- 2581* 
(2 48) 

-3512** 
(2.70) 

0296 
( 32) 

0009 
(01) 

0118 
(94) 
-0088 
(09) 
-0038 
(1 36) 
-0025 
(89) 
-0027 
(88) 
-0003 
(23) 



0070 
(I .14) 
-0849 
(79) 
3110* 
(224; 

086 
3 052^* 

0510 
(1 28) 



(77) 
-0338 
(35) 
-0030 
(37) 
3481* 
(2 27) 
0542 
(27) 

0626 
(35) 
1847 
(1 14) 

4269** 
(3 08) 

4823** 
(2 80) 
- 1400 
(1 14) 
-3193* 
(2 45) 
0047 
(29) 
4430** 
(3 49) 

0049 
(1 33) 
-0011 
( 30) 
-.001 ! 
(28) 
-0021 
(109) 
-0989 + 
(187) 



I0I6 
(71) 

0524 
(28) 

078 
2 773** 



-0123 + 
(1 91) 



(2.77) 

- 4109** 
(4 97) 

0092 
(1 29) 
0512 
( 39) 

- 1160 
( 67) 
-0362 
(24) 

0185 
( 13) 

- IT'l 
(1 63) 

- 346** 
(2 33) 

- 1 57 r 
(1 4;) 

1920 + 
(1 71) 

0016 
( 12) 
-0935 
(86) 
-0031 
( 99) 

0018 
( 56) 
-0043 
(1 22) 
-002i 
(145) 

- 04 ';7 
(109) 



-0895 
(73) 
2409 
(1 52) 

113 

4 n^** 



0026 
(47) 



(2 43) 

0233 
( 38) 

0034 
(64) 
-0304 
( 31) 
-0750 
( 58) 
- 1996 + 
(1 76) 

0268 
(26) 

0039 
(04) 
-0269 
( 24) 
-0312 
(40) 
-090o 
(1 10) 

0079 
(75) 

nil 

(1 38) 
0019 
( 59) 
-0014 
( 59) 

0007 
( 29) 
0040** 
(3 20) 



0075 + 
(I 82) 
-0253 
( 28) 
1216 
(104) 

058 
2 028** 

0345 
(102) 



(3 84) 

-0804 
(1 18) 

0070 
(1 17) 

-0007 

(01) 
0179 

( 12) 

-0551 

( 51) 
.0324 

(28) 

-0393 

(-40) 

-.3155* 
(2 57) 
0459 

( 53) 

-0112 

( 12) 
0203 + 
(1 76) 

-054'? 

(61) 

-0019 

(.72) 

-0040 
(1 53) 

-0013 

(46) 
0008 

( 57) 

-0064 

( 17) 



1630 
(160) 

3492** 
(2 66) 

107 
3 920* 



-0005 
( 12) 



^3 



Table 4. Effea of school lunch participation on consumption of selected items, 
percent change from male nonparticipants. 



Non- 

Non- participating 
Full Partial Non- participating district 

participant participant participant district correaedb 



riutd Mtlk 

Male 

Female 

Dairy Products 

Male 

Female 

Mixed Dishes 

Male 

Female 

Canned Vegetables 

Male 

Female 

Fresh Fruit 

Male 

Female 

All Fruit 

Male 

Female 

Bread and RoVs 

Male 

Female 

Cooked Cereal 

Male 

Female 

Ready-to-Eat Cereal 

Male 

Female 

Sweets, James and Jellies 

Male 

Female 

Fa, 5 and Oils 

Male 

Female 

Sauces and Toppings 

Male 

Female 



20.0** 

8.2" 

15.4** 

50.0* • 
48.4« 



-30.0* 
-11 0« 

-24 J • 

-13 8'* 



-30.4* 
-33.8« 

58 
-35.3" 

4.4* 
-3.6* 

2L8* 

11.2" 

20 0-f 
-06" 



0.3 
8.8« 

63 
6.4" 



7.1 
29.2" 



00 
-11.8** 

0.0 
-.9* 

0.0 
-1.6 



25.2 
134" 

268** 

18.9" 

21.4 
19.8" 



-25.0 
3.0" 



-27.0+ 
-14.6" 



0.0 
19.0* 

0.0 
10.9 



39.3* 
58.3" 

10.7 
21.6" 



^0.5* 0.0 
-23.4" -3.4 



-43 2** 

-35.9" 

0.9 
1.2" 



20.8 
12.2" 



-9.9 
-8.9 



0.0 
^1.1** 

0.0 
-80 

0.0 
-10.6 

0.0 
-20.6** 



-7.7 
-11.1" 



30.5+ 
-10.6" 



48.2** 

40.2" 

-144 
-30.0° 

-1.6 
-22.2" 



16.1* 

4.3" 

18.7+ 
10.8" 



77.1* 
75.5" 



22.9+ -3.2 0.0 -40.7* -68.3* 

22.0" -11.3" -0.9 -41.6" -69.2" 



11.4 
30.4" 

-8.4 
2.5 



-14.2** -13.2+ 0.0 -17.9* 0.5 
-30.4" -20.5" -16.2** -34.1" -15.7 



-13.2 
-16.6" 



42.1 
1.0 

46.4** 

38.4" 

^3.8* 
-544" 

3.3 
-17.3'* 



"No statistical significance is indicated because differences do not show lunch participation 
effects 

''Percentages are corrected for geographic area by subtracting the coefficient Tor rural 
Western Washington 

-f Statistically significant at the .10 level 
"^Statistically significant at the 05 lc\el 
**Statisticailv significant at the 01 !e\el 
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Tabic 5. Effect of school lunch participarion on consumption of selected items by females, percent change 
from female nonparticipants» 






I;un 
participant 


Partial 
participant 


Non- 
participant 


Nonparticipating Nonparticipaiing 
district district corrected 


Fluid milk 


20.0 


20.6 


0.0 


LJ.l 


iO 1 


Dairy products 


15,4 


14.3 


00 


O/C o 

ZO.O 


1 O "7 

io./ 


Mixed dishes 


50.0 


30.8 


0.0 


21.4 


"7*7 1 

77 1 


Ginned vegetables 


22.9 


-10.4 


00 


--$0.7 


-68.3 


Fresh fruit 


-30 0 


-16.0 


0.0 


39.3 


11.4 


All fruit 


-24.7 


-25.5 


0.0 


10.7 


- 8.4 


Bread and rolls 


-14.2 


-4.3 


0.0 


-17 9 


0.5 


Gx)ked cereal 


-30.4 


-20.0 


0.0 


- 7.7 


-13.2 


Ready-ro-eat cereal 


58 


5.2 


0.0 


30.5 


42 1 


Sweets, jams, jellies 


4.4 


9.2 


0.0 


48.2 


46.4 


Fats and oils 


21.8 


22 8 


0.0 


-19.4 


-43.8 


Sauces and toppings 


20.0 


11.7 


0.0 


- 1.6 


3.3 



Table 6, Comparison of geographic area differences. Western W A— Eastern WAJ 





Seattle 
metro, 
area 


Other 
areas 


Difference: 

Seattle 

area 


Western 
WA. 


Eastern 
WA. 


Difference: 
West. WA 
East. WA. 


Beef 


-.1136 


.1190 


-.2326 


-.0362 


.0644 


-.1006 


Fresh vegetables 


0219 


.2206 


-.1987 


.1532 


.1849 


-.0317 


Canned vegetables 


.0016 


.2644 


-.2628 


.1281 


2572 


-.1291 


Biscuits, crackers, etc. 


.1008 


.4805 


-.3797 


.4110 


3801 


.0309 


Bread and rolls 


-.0118 


-.1836 


1718 


-.0978 


-.1832 


.0854 


Fluid milk 


-.0238 


-.00^4 


-.0184 


.0138 


-.0642 


0780 


Fats and oils 


-.0667 


-.0613 


-0054 


0344 


-.2476 


.2820 


Mixed dishes 


-.0667 


-2885 


2188 


-.3318 


-.1191 


-2127 


Cooked dishes 


.1291 


.11:2 


.0139 


.1741 


.1526 


.0215 



'Coefficients are the wei^:httd avera^:e of those coeffjcicnis found jn tahjc 'I he wci^^his 
are the sample proportions in each ^:eo^raphic ara 
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Appendix Table A. Consumption of specific food items. 





% 

v> ( ) If 9 uiTi 1 n ^ 


Mean of 

those 
consuming 
(grams) 


Overall 
mean 
(grams) 


1. Fluid milk 


996 


433 3 


429.9 


2. Cream 


3.5 


67 


0,4 


3 Ice cream products 


439 


53 5 


235 


4 Cheese 


36.1 


17.9 


6.5 


5. Other dairy 


v: 


55.3 


60 


0. JcJeer 


o9 0 


40 3 


2S.0 


7 Pork 






1 n ft 

1 w o 


8 Lamb 


r s 


^7 7 




9 Poultry 




o 


1 ft 9 


10. Game 


1.3 


273 


A 


11. Tish and shellfish 


29.3 


-^4 2 


7.1 


12. Sausage, cold cuts, etc 


63 5 


26.2 


166 


13. Misc. 


0.2 


25.0 


.05 


14 R^n^ 


9S 7 


0 1 .o 


1 ^ Q 


15 Eggs 


41J 


43.5 


18.1 


16. Mixed dishes 


643 


90.9 


58.4 


17. Peanut products 


40.0 


1? 3 


4.9 


18 Fresh fniif 




ft? 9 


99.0 


19. Dried fruit 


S 7 






20. Canned fruit 


49.4 


35.6 


17.6 


21. Frozen fruit 


27 


23.8 


.6 


22 Fruic salad 


0.2 


^0.0 


.06 


23 Fresh vegetables 


827 


64.8 


536 


24. Canned vegetables 


596 


32.1 


19.1 


25 Frozen vegetables 




91.) 


1 i i 

1 9.9 


26. Dried vegetables 


59 


59 6 




27 Vegetable salad 


94 




44 


28. Fats and oils 


92 0 


10.7 


9.5 


29. Soups 


24.6 


95.0 


233 


30. Pastries and desserts 


91J 


72.7 


66.7 


31. Sweets, jams, jellies 


947 


90 ^ 


97 ft 


32. Nuts 




« 1 
o.l 


1 A 


I hitvi fiirx: **fr 






7.4 


^4 Other sfiarks 




1 U.y 


.'I 


35. Alcoholic beverages 


0.5 


33.3 


2 


iNunaiLunuiiL Dcvcrages 


59 7 


182 3 


108.8 


37. Beverage powders and mixes 


38 1 






38. Juices 


35 4 


109.3 


38.7 


39. Dry cereals 


33 


49.2 


1.6 


40 Cooked cereals 


62.2 


97.2 


60.5 


41. Breads, rolls 


99 ^ 


O J.y 


O) 9 


42. Biscuits, crackers 


61.6 


40.6 


25 1 


43. Ready- to-eat cereal 


620 


21.4 


13.3 


44. Convenience foods 


23 


^2.7 


8 


45. Sauce, toppings, etc. 


89.4 


25.8 


23.1 


46. Misc. 


24 


5.6 


.14 


47. Vi^-amins and supplements 


24 6 







P6 



